DNA minicircles found within the kinetoplast of the trypanosomatid Crithidia fasciculata. like those of most other kinetoplastid species, are heterogeneous 1n sequence. The pattern of minidrcle DNA fragments generated by cleavage of kinetoplast DNA with various restriction enzymes has been used to demonstrate this heterogeneity. Here we describe a strain of Crithidia fasdculata 1n which more than 90% of the DNA minicircles exhibit a common pattern of restriction enzyme cleavage sites. A map of cleavage sites within this major minidrcle DNA class is presented for seven restriction enzymes with hexanucleotide recognition sequences. Sequence homogeneity at an even finer level is reflected in minidrcle DNA digestion patterns generated by restriction enzymes with tetranucleotide recognition sites. Partial DNA sequence analysis of multiple clones from the major minidrcle class shows nearly complete homogeneity at the nucleotide level. The existence of a near homogeneous complement of DNA minicircles 1n Crithidia should facilitate the study of their replication 1n this organism.
INTRODUCTION
Trypanosomes contain a single mitochondrion termed the kinetoplast. Two distinct populations of double-stranded circular DNA, the maxidrcles and minicircles, are localized within the kinetoplast as a single highly catenated DNA network known as kinetoplast DNA (kDNA) (for reviews see refs. [1] [2] [3] [4] . In contrast to the maxidrcle DNA (the trypanosome equivalent of conventional mitochondrial DNA), minidrcle DNA of most trypanosomes 1s heterogeneous in sequence (2, 3) . Instances 1n which a species contains homogeneous minicircles correlate with the absence of or defects in maxidrcle DNA (5, 6) . This has suggested the involvement of maxidrcle DNA 1n the maintenace of minidrcle DNA heterogeneity (5, 7) . In the trypanosomatid Cr1thid1a fasciculata each kDNA network contains about 5000 DNA minicircles (2.5 kb) and about 40 DNA maxidrcles (37 kb) (2, 8) . DNA renaturation kinetics and restriction enzyme cleavage analysis has shown the minidrcle population 1n this species to be heterogeneous 1n sequence (2.9-12) .
A strain of Crithidia fasciculata containing a complement of homogeneous minicircles would simplify the analysis of their replication and make possible sequence analysis on a major portion of the minicircle DNA of the cell. Such a strain 1s described here. Greater than 90% of the minicircles from the strain C. fascicuiata Cf-Cl are homogeneous; a result obtained through cleavage analysis of kDNA with various restriction enzymes and DNA sequence analysis. A restriction enzyme cleavage map of this homogeneous m1n1circle DNA population 1s presented here along with partial DNA sequence data from multiple independent clones of half-length XhoI-StuI fragments of the major minicircle class.
MATERIALS AND fCTHODS

Cell Growth
CHthidia fasdculata Cf-Cl cells (13) were cultured in Brain Heart Infusion medium (Difco) supplemented with 10 yg/ml Hemin (Sigma) and 100 ug/ml streptomycin sulfate (Sigma) at 28°C with shaking.
Kinetopiast DNA and Restriction Enzymes
Kinetoplast DNA was prepared from stationary phase cultures and purified on cesium chloride-ethidium bromide density gradients as described (13) . Restriction endonucleases were purchased from BoehMnger-Mannheim 
Gel Electrophoresis
Digested kDNA samples were electrophoresed in 0.8% and 2.0% agarose horizontal slab gels in a Tr1s-borate-EDTA buffer plus ethidium bromide (EtBr) as previously described (14) . DNA gel electrophoresis markers were obtained from Bethesda Research Laboratories.
Cloning Half-Length Minicricle Fragments
The double-stranded replicated form (RF) of the M13 vectors mplO and mpll were prepared as described (15) . Each RF was digested with Smal and Sail restriction enzymes purchased from Bethesda Research Laboratories.
The linear vector DNAs were purified by gel filtration on a B1o-Gel A-5m column (Bio-Rad Laboratories). Purified kinetoplast DNA was digested with Xhol and StuI and ligated to each linear vector DNA. Transfection and purification methods for recombinant pHages were as published (15) . RF DMA was prepared from Independent isolates and the identity and orientation of the insert determined by restriction enzyme analysis. The two half-length minicircle fragments were cloned Into mpll with equal frequency. However, in the case of mpl O the half-length fragment containing the single SacII site was obtained in only 10% of the recombinants. Additional isolates of this class were obtained for comparison by cloning first into mpll and then transferring the inserted fragment into mplO. These isolates are indicated by the letter C following the isolate number. Two unique size fragments were generated upon _DraI digestion of kDNA (Fig. 1, lane c) , the sum of which equals the expected 2.5 kb unit length a b c d e f well 128C  141C  133C  41  55  62  64  102C  114C   80  90  100  110  120  130  140  81 T6TTCTCGGT TGCCACCTGT GGTTTCTTTA AGTGTTTGTT GCTGTTTATT TTGTTSTTTG TTGGTTATTG  128C  141C  133C  41  C  N  55  N  62  N  64  •  H  102C   A   114C  150  160  170  180  190  200  210  81 GTTTATTGTT TGCATTAGCC TTCTGTG6GT TTGAAACTGT TGTATTCTTG TTTACTTGGG TGGTTTATa  128  141C  133C  41  55  62  64  102C  114C   220  230  240  250  260  270  280  81 TGATTTGGCT TTATTGTTGG GTACTTGTTG TTGTTTGTTG TGTTTTATGC TGTTTCTTTG nGCTGGTGC  128C   141C  133C  41  55  62  64  102C  114C   290  300  310  320  330  340  349   81 TTGCT6AACT GTTTGTGGTT C6TTGGSGCG TGTGGGTTTG A6G6TGTTTT TTGGGGTGGT TTGGSGTGC  128C   141C  133C  41 A correlation has been drawn between the presence of a functional maxicircle and the maintenance of minicircle heterogeneity (5, 6) . Restriction enzyme cleavage analysis of the maxidrcle DNA from the strain used in this study revealed no gross structural anomalies (unpublished results) and confirmed the species Identity as Crithidia fasciculata. However, such an analysis does not rule out other possible maxidrcle defects.
Crithidia fasciculata 1s often used as a model system for studying kDNA replication. A strain containing a near homogeneous complement of DNA minicircles should facilitate the identification of minicircle replication intermediates and make possible mapping of the minicircle DNA origin of replication and other features of possible biological significance.
